Introduction
Given an opportunity set of financial securities, an investor faces the problem of selecting one portfolio out of the multiplicity of portfolios that can be formed. This paper presents a multi-dimensional framework that can serve as a decision aid in the portfolio selection and management process. The framework yields room for different settings of the portfolio management problem and offers an alternative to both unstructured ad hoc approaches and complex approaches that severely restrict the decision process. The framework offers the investor systematic guidance in the search for a portfolio that suits his tastes and preferences best, while satisfying the restrictions he faces.
After sketching relevant features of the investment decision process in section 2, we present our framework for portfolio management in section 3. Section 4 describes several ways of using the framework for portfolio selection and management in practice and section 5 concludes.
The investment decision
In order to support investment decisions, both the desires (preferences) of the investor and the characteristics of the investment opportunities should be adequately understood and related to each other. Unfortunately, in most models proposed for portfolio management, the real world is replaced by a simplified model-world, focusing on the 'average' investor, instead of the particular (typically non-average) investor at hand. However, the assumptions made to describe this average investor are often inadequate and may even be misleading. Consider the mean-variance framework: not only the traditional but also the most popular approach to the investment decision problem. The apparent contribution of Markowitz (1952 Markowitz ( ,1959 and Tobin (1958) is undoubtedly that they replace the classic uni-dimensional ap-proach to investment (focusing solely on expected or mean return) by a twodimensional approach. The formerly undefined notion of risk is formalized by identifying risk with variability of returns in a portfolio context, and operationalized by means of the (co-) variance or standard deviation. The problem, then, is to translate actual decision situation in terms of mean-variance dimensions. However, imposing this two-dimensional world may be too restrictive in practice because the mean-variance framework uses rather strong assumptions on the preferences of the investor and/or the representation of investment alternatives. Variance as a risk measure may miss its link with an investor's preference structure or with the distributions of security and portfolio returns. Information concerning mean and variance is not always sufficient to adequately discriminate between investment alternatives. Still, in many applications, the choice for mean-variance analysis seems almost natural and taken for granted, together with the restrictive nature of the underlying assumptions. In this way, the mean-variance framework becomes a Procrustes bed, chopping off the multi-dimensional aspects that may be perceived by the investor.
In order to elaborate the relationship between the decision context of the investor and the economic environment of the securities, we decompose the investment decision process in the following stages:
(1) security analysis to determine the relevant characteristics (or attributes) of the investment opportunities, (2) portfolio analysis to delineate the set of non-dominated or 'efficient' portfolios, (3) portfolio selection to choose the optimal portfolio from the efficient set, and (4) preference analysis. These stages are indicated by capitals in Figure 1 .
In the economic environment box, the securities in the opportunity set are described in terms of various dimensions (attributes) in which securities are likely to differ: expected return, 'risk', maturity, income component, liquidity, manageability, taxability etc. When securities are issued by a firm (like common stocks or corporate bonds) also characteristics of the corresponding firm can be linked to the securities. This view on securities is objective in the sense that it is an 'outsider's view'. Many of these attributes are enumerated in investment text books (see also section 3).
In the decision environment box, the investor's profile is described, reflecting the decision context and comprising the investment objectives that the investor wishes to attain, the restrictions faced, and his tastes and preferences. Obviously,
